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ABSTRACT 
Visakhapatnam is on the eastern sea board of India 
( 17°40' N and 83°15' E) having a continental shelf of 45 
km width which is provided with a polychaete rich, silty 
clay sea floor to a distance of 15 km and beyond, from 
·the shore. Repeated trawling by a large number (moderate 
estimate is 200 of less than 8 meters and 40 of more than 
15 meters length) of trawlers over an area of 900 sq.km 
(30 x 30) resulted in the hardening of the substratum to 
the extent of making it uninhabitable to the polychaetes 
and polychaete feeding fish. The shoaling and strictly demersal 
marine catfish, Arius tenuispinis, which is a prolific poly-
chaete feeder on the fishing grounds off Visakhapatnam, 
has been on the decline since 1979. The catc.h, rate of 
fish dropped from 9. 7 kg per boat per day in 1979 to 2.6 
kg by 1985-86. In the bottomset gillnets, the catch per 
net dwindled from 4.4 kg in 1973 to 0.04 kg by 1985-'86. 
The species has virtually disappeared from the fishing grounds 
off Visakhapatnam and further north, as a result of the 
cumulative effect of overfishing with trawlnets and bottomset 
gillnets. It is further aggravated ·by the hardening of the 
sea floor on these grounds due to repeated trawling over 
a narrow zone. 
INTRODUCTION 
There has been a steady decline in the inshore artisanal 
catfish catches at Visakhapatnam from the average of 43.65 
tonnes in 1970-'78 (CMFRI, MFIS, T & E Ser. No.6) to 17 tonnes 
by 1980 81 (CMFRI, Ann. Rept. 1980-'81), with the expansion 
of mechanised trawling which had a historical background of 
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two and a half decades at Visakhapatnam and the advent, in 
1972, of bottomset gill nets. The paradox is further accentuated 
by a reversal of the roles of the two important species, which 
constitute the catfish fishery at Visakhapatnam. The catch 
composition in the trawl catches before 1977 was predominantly 
Arius tenuispinis (60.7%), followed by A. thalassinus (38.3%), with 
scarce representation of A. dussumieri (Mojumder, 1969 and 
1977; Sekharan, 1973). The composition of the two species in 
the trawl catches got reversed completely by 1983, with A. thala-
ssinus (90-96%) becoming dominant and A. tenuispinis virtually dis-
appearing. 
Lakshmi and Srinivasa Rao ( 1987) infer that the contrasting 
behavioural pattern of the two species vis-a-vis the gear is 
responsible for the earlier dominance of A. tenuispinis, w h i c h is 
mostly caught by trawlnets and bottomset gillnets as compared 
to A. thalassinus, which is mostly caught by hooks and lines. 
The present situation is that in the trawl catches also A.thalassinus 
is dominant, concurrent with the general decline in catfish catches 
because of the virtual disappearance of A. tenuispinis from the 
fishing grounds of V isakhapatnam. 
The decline of A. tenuispinis is an extreme example of 
the vulnerability of some demersal species to increased pressures 
of trawling. The irony of the situation is that in the process 
of catching more fish, a permanent damage appears to· have 
been inflicted on the fishery for A. tenuispinis. The extent to which 
other species in the trawl fisheries succumb to the trawling 
pressure is only a question of degree. 
The events that led to the disappearance of A. tenuispinis off 
Visakhapatnam are far too many extending over a period of 
two and a half decades. The factors involved are both biotic 
and abiotic interacting with the demersal fish stocks. Populations 
of A. tenuispinis are a part of the ecosystem. Like all other 
biological systems, this is also an open system in which the 
type of substratum determines the nature of benthic fauna on 
the one hand; and on the other hand through the food preferences 
the quality and quantity of fish are determined for a given fishing 
ground and finally all these are affected by the intervention 
of man. 
It is not possible to make direct observations on all the 
involved factors over a period of two and a half decades, to 
keep track of their changing patterns and determine how one 
is affecting the other in isolation or in unison .. In the absence 
of such direct observations the only recourse left is to trace 
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the possible changing patterns from catch trends. Usua II y catch 
statistics about a single species are scarce. In the case of catfish 
catches at Visakhapatnam, not only species-wise and gear-wise 
catch statistics, but also information about the nature of sedi-
mentation off Visakhapa tnam, the type of benthic fauna harboured 
in the -sediments and the food preferences of the demersal species 
are available. This enables us to make a comprehensive assessment 
of the possible causes which led to the disappearance of A. tenuis-
pinis. 
It may be an extreme case and not typical of the demeral 
fish stocks on the fishing grounds,but it is an eye opener regarding 
the possible damage that could be -infJicted by mechanised fishing. 
It is a -paradox that despite the unencouraging results in the 
long run of intensified~ trawling operations over a fishing ground, 
the method of fishing is very much in vogue internationally 
at an industrial level. The present study analyses the factors 
responsible for the disappearance of A. tenuispinis and h ighii ghts 
the need for regular ecoiogical monitoring of the highly exploited 
fishing grounds to keep track of changes in the benthic food 
organisms and the benthic feeders supported by the benthic 
fauna, to avoid permanent damage that may. sometimes even 
endanger a species. 
MATERIAL AND METHODS 
The sources of information for the present study about 
catfish catch statistics are from the several published scientific 
reports and scientific papers of the Central M~rine Fisheries 
Research Institute (CMFRI). Information about the nature of 
substratum (Subba Rao, 1964) and the benthic fauna (Sudarsan, 
1983) off Visakhapatnam and the food and feeding habits of 
A. thalassinus and A. tenuispinis (Sastry, 1982) is available from 
the respective detailed studies. Exact references to the relevant 
publications are given at the appropriate places in the text 
tables. The adequacy of the information available on the different 
abiotic and biotic factors interacting with the life style of A. tenu-
ispinis helped to determine the cause and causes responsible 
for the disappearance of A. tenuispinis. Details of methodology 
are given in the appropriate sections. The length measurements 
are of standard length unless otherwise mentioned. 
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CHARACTERISTICS OF THE CONTINENTAL SHELF SUBSTRATUM 
OFF VISAKHAPATNAM 
The east coast contil)ental shelf receives a very great portion 
of its supplies of sedimentary meterials from the Ganges and 
Mahanadi rivers to the north; from the Gada vari and Krishna 
rivers to. the south besides the several small rivers and 
streams that ·enter the sea between Kakinada and Puri (F ig.1 ). 
6 .. 
Fl G.1. Locality map of th~ East coast Contin~ntal sMif 
The important currents that influence the sedimentary influx 
on the shelf are the northerly current during May-August, the 
southerly current during November-February, and the upwelling 
during February to April (Sudarsan, 1983). Storms of various 
degrees of severity are frequent in the Bay, particularly during 
October-December period, when the bottom is possibly churned 
up causing redistribution of the sediments. 
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Subba Rao (1964) collected bottom samples using Phleger 
corer, and La Fond-Dietz Snapper type sampler and occasionally 
a Pettersen grab and dredger. He examined 15 samples from 
the Ganges-Mahanadi shelf, 50 from the Puri-Santapilli shelf, 
150 from the Santapilli-Visakhapatnam shelf, 24 from the Visakha-
patna·m- Kakinada shelf, 8 from the Kakinada-Pennar shelf and 
7 from the Pennar-Madras shelf, for analysis of particle size 
distribution. He used phi-median, phi-quartile deviation and 
phi-quartile skewness measurers for the analysis of particle 
size distribution (By definition phi = -log2 0, where 0 is the 
diameter in mm). 
The sediments of the. Ganges-Mahanadi shelf were found 
to have their phi-medians in the silt range or in the clay range. 
The phi median distribution in the Puri-Santapilli shelf was 
found to have three areas of coarse sand between Kalingapa tnam 
and Baruva with a seaward zone of phi median in the fine sand 
range. 
In the range of 10-18 1/2 fa thorns, the sediments have their 
phi medians in the medium sand range (the sediments nearer 
the coast are skewed slightly negatively, while those at the 
seaward end of the zone are skewed slightly positively). At 
depths of 20-30 fathoms the sediments have their medians in 
the clay range, and those at depths ·of 30-33 fathoms have their 
medians in the silt range. The latter are the least sorted ir. 
the areas. 
From an overall analysis of sand, silt and, clay variations 
along sections of the continental shelf at Chilka: lake, Gopalpur, 
Baruva, Kalingapatnam, Visakhapatnarn, Pentakota and at Madras 
(Fig.1), the occurrence of silty 'clays was found to be characteris-
tic of the shelf off Visakhapatnam. Subba Rao ( 1964) observed 
that "Silty clays are the finest grained sediments occurring 
on this shelf, and contain the least amount of calcium carbonate 
(Subba Rao, 1958)". The zone of these fine textured sediments 
represents the minimum of wave turbulence and current activity. 
It occupies that part of the shelf approximately bet.ween 25 
and 30 fa thorns directly off Visakhapa tna m, extending further 
and further seaward to the north until it spans across the entire 
outer shelf. 
Subba Rao ( 1964) also remarked that "the sediment distribu-
tion at Madras is broadly similar to the one obtaining at Visakha-
patnam". He ·also observed that "It appears, and is quite possible, 
that the silty clay zone which is restricted t.o 20-30 fa thorns 
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depth range opposite Visakhapatnam 'broadens seaward as it 
is traced down towards Kakinada, where it spreads across the 
entire shelf south of the 17th parallel, except for a narrow zone 
of sands adjoining the beaches." The shelf off the mouths of 
the Ganges and Mahanadi on one hand; and Godavari and Krishna 
on the other were covered by silty clays and clayey silts respect-
ively. These latter sediments are found to harden on drying 
and are highly plastic, unlike the Gangetic sediments which 
are Jess plastic and crumple on drying. It shows the cementing 
capacity of the sediments which harden on drying. 
Subba Rao ( 1964) found that there is a zone of lime deposi l-
ion on the outer shelf off the east coast of India. "This zone 
of high calcareous deposits appears to reach its maximum extent 
off Visakhapatnam". He endeavoured to explain that the lime 
deposition is the result of lowering of sea-level at the time 
of Pleistocene glacial period and since the postglacial rise of 
sea-level, the calcareous deposits where exposed are not masked 
by recent (modern) deposition of terrigenous sands and muds 
coming either from the river mouths or from coastal erosion. 
He also remarked that "the modern sedimentation, largely detri-
tal and poor in lime, has bee.n proved to be showing the progress-
ive diminution of grain size in a seaward direction from the 
coast". 
The sea floor off Visakhapatnam is unique in having silty 
clay sediments covering calcareous deposits on the outer conti=-
nental shelf. The fine textured sediment represents minimum 
of wave turbulence and current activity. The silty clay zone 
with a high capacity for hardening on drying is restricted to 
the depth range of 20-30 fathoms, which is the favourite depth 
for trawling operations by small mechanised boats. The sea 
floor off Madras is more or less similar to that of Visakhapatnam 
in having silty clay bottom. In these two areas, because of the 
common characteristics of the sea floor, A. tenuispinis and its phe-
notypic variant A. jella (Lakshmi, 1986; Srinivasa Rao and Lakshmi 
1988) were found to be highly abundant till 1984. 
BENTHIC FAUNA OFF VISAKHAPA TNAM 
Sudarsan ( 1983) made extensive studies on the benthic fauna 
based on grab samples from the fishing grounds between Bhimili-
patnam and Visakhapatnam. He made qualitative and quantitative 
studies of the benthic fauna in relation to the distribution of 
sediments off Visakhapatnam. 
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Except very near the outer harbour breakwaters and in 
the vicinity of the fishing harbour (commissioned in 1976) where 
the natural sedimentation process is altered by dredging as 
well as dumping of dredged material, there is a general progres-
sion from sandy through silty to clayey sediments, as the distance 
from the shore increases. This pattern is particularly prominent 
in the transects off Bhimilipa tnam and Visal<hapC} tna m. 
Sudarsan ( 1983) collected a tota 1 number of 93 benthic 
samples betwe~n 17°30' to 17°50' N at 20-60 m depth but mostly 
between 40-50 m depth (distance > 15 miles from shore). 
He found that polychaetes were the most dominant group 
at all depths. The richness of the polychaeten fauna is evident 
from the numbers of species as well as numbers of specimens 
in a unit sample - 63 species belonging to 53 genera and 24 
families have been identified. 
Thirteen species found in an earlier survey (Raman, 1980) 
are not found in Sudarsan's samples. 
In the study made by Sudarsan during 1979-'80 the numerical 
abdundance of polychaetes according to sediment texture IS 
as follows : 
Sr.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
Nos. 
total 
Sediment 
Sand 
Silty sand 
Clayey sand 
Sand silty clay 
Sandy silt 
Clayey silt 
Silt 
Silty clay 
are individuals/0.05 
individuals collected. 
2 
m; 
Depth 
in m 
12-50 
30 
35-60 
40-50 
40-50 
40-60 
40 
44-50 
percentages are 
Polychaetes 
Nos. per 
2 0.05 m 
191 
70 
25 
127 
204 
157 
18 
43 
contribution 
()/ 
10 
53.2% 
73.7% 
38.5% 
49.4% 
48.1% 
39.2% 
39.1% 
38.0% 
of the 
No. of 
Samples 
8 
3 
4 
4 
8 
2 
group to the 
The density of polychaetes as well as their percentage appears 
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to be high where there is an admixture of sand with the sediment 
(S.Nos. 1-5 excepting 3). Since the percentage contribution of 
polychaetes to the total fauna in the different silt laden sediments 
(S.Nos. 4-8) ranges narrowly from 38% to 49.4%, the ratio of 
polychaetes to other organisms appears to be more or less uniform 
in those sediments. The last two categories which are characteri-
sed by silt and silty clay sediments are the poorest in numbers 
per unit area as well as percentage. It appears as though the 
effect of trawling is more pronounced on the silty clay sediments. 
These are predominant off Waltair. It has resulted in reducing 
the benthic fauna off Waltair by 1980. Compared to the other 
sand mixed sediments (S.Nos. 1-5), the silty clay sediments 
appear lo have become less habitable for polychaete settlements. 
Some general observations were made by Sudarsan ( 1983) 
a I so on the distribution and abundance of different polychaetes 
vis-a-vis, sediment characteristics. 
Amphinomids and terbe !lids are relatively more abundant 
in sandy sediments, nephthyids, spionids and capitellids in sandy-
silt bottom, whereas eunicids seem to prefer clayey silt substrata. 
Sudarsan ( 1983) a I so found a close correspondence between 
the stomach contents of the strictly bottom feeders (Ilisha filigera, 
Arius tenuispinis, Upeneus sulphureus, U. vittatus, Polynemus 
heptadactylus, A.riomma indica, Laeops guentherii and Pseudorhom-
bus javanicus) and the predominant constituent of the benthic 
fauna, namely polychaetes in the corresponding benthos samples. 
It shows that the demersal fishes prefer polychaetes as 
food whenever they are available. As a corollary wherever poly-
chaetes are rich demersal fish stocks are expected to be rich 
or v1ce versa. 
FOOD OF CATFISHES 
Stomach contents of 747 A. thalassinus (8.9 24.9 em) and 
700 specimens of A. tenuispinis ( 10.0 - 24.9 em) were examined 
during June 1977 to May 1978 for stomach analysis by Sastry 
( 1982). He worked out the index of preponderence (Natarajan 
and Jhingran, 1961) which takes occurrences and volume into 
account, to rank the importance of the different food items 
in the two species. They are as follows : 
A. thalassinus: Crabs- 31.57, Teleosts- 20.63, Squilla- 7.3, 
Prawns - 7 .13, Crustacean remains - 4.9, Molluscs - 0. 70, Poly-
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chaetes - 0.06, Enchinoderms - 0.004 and Miscellaneous items 
27.7. 
A. tenuispinis : Polychaetes - 69.86, Prawns - 3.4, Teleosts 
- 1.45·, Lucifers - 1.04, Squilla - 0.67, Echinoderms - 0.54, Molluscs 
- 0.48, Crustacean remains - 0.10 and Miscellaneous items -
22.46. 
The main groups of polychaetes encountered were glycerid, 
nephtyd and aphroditid groups of which glycerids formed a major 
portion. 
CATCH TRENDS OF CATFISHES FROM THE NORTH EAST 
COAST OF INDIA 
Traditionally catfishes are caught mainly by the hooks and 
lines at the artisanal level. Mechanised fishing was introduced 
slowly in 1960, to start with, by the Government of India fishing 
trawlers and then a number of small mechanised boats came 
into operation. From 1972 onwards bottomset gill nets were intro-
duced to catch prawns mainly and A. tenuispinis incidentally. Over 
the years, the newly introduced fishing practices have changed 
the quality and quantity of catfish catches so much that these 
changes are reflected even in the catches of the age old tradition-
al methods of fishing. Catch statistics of the inshore catfish 
catches by traditional methods at Lawson's Bay fish landing 
centre (Visakhapatnam) are examined in detail. Before dealing 
with the details of the inshore catches, the tr~wl landings at 
Visakhapa tnam fishing harbour are examined to trace the changes 
that have taken place in the trawl catches since 1960. 
IMPACT OF MECHANISED FISHING 
In the early years of trawl fishing, the contribution of catfish 
to the trawl catches was about 20% (Mojumder, 1969 & 1977; 
Sekharan, 1973). In the catch composition, A. tenuispinis ( 6 0. 7%) 
which was predominant up to 1977 has given place to A. thalassinus 
( 90-96%) completely by 1983, while A. tenuispinis almost disappear-
ed from the catches by 1987. 
The policy of the mechanised trawlers was to catch prawns 
mainly, so long as the economics of the fishing operations is 
not drastically effected. Fishing went on at the same rate till 
1984, when there was a , drastic reduction of catfish catches 
in particular and trawl catches in general. 
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TABLE 1 : COMPOSITION OF CATFISH CATCHES IN THE MECHANISED TRAWLERS 
AT VISAKHAPATNAM 
Source : Appanna Sastry & Kasim ( 1987) and CMFRI Annual Reports 1984 to 1986 
Year 
Catfish catch (In tonnes) % in total C.P.U.E. 
A. thalassinus A. tenuispinis Total marine fish (Kgs.) 
1979 375.0 6.3 9.90 
1980 95.90 101.0 197.0 2.5 5.60 
(48.7%) (51.3%) 
1981 94.00 56.00 150.0 2.5 4.73 
(62.7%) (37.3%) 
1982 88.80 28.20 217.0 3.5 7.60 
(87.8%) (12.2%) 
1983-84 135.07 5.63 140.7 
(96.0%) (4.0%) 
1984-85 110.07 4.30 114.3 3.60 
(96.3%) (3.7%) 
1985-86 62.38 7.32 69.7 2.60 
(89.5%) (10.5%) 
Table 1 gives a general idea of the extent of decline of 
catfishes in trawl catches. The erstwhile 21% of catfish ~ontent 
in the trawl catches is .reduced to about 6.3% by 1979 and further 
reduced to about 2.5% in the subsequent years with a correspond-
ing decline in CPUE also from 9.9 in 1979 to about 5 kg in 
1980 and 1981. It fur'ther declined to 2.6 kg by 1985-'86. The 
species composition of the cat fish catches clearly indicates 
the drastic reduction in A. tenuispinis content to as low as 
3% to 4% as compared to about 60% during the 60's It is clear 
from the data that there was a general decline in the catfish 
content of the trawl catches and a very drastic decline of A. tenuis-
pinis, perhaps to the point of no return. 
Obviously, the intensity of fishing operations have given 
rise to such a drastic decline. The fishing ground exploited by 
the small mechanised boats, which go for daily fishing off Visakha-
patnam, is very narrow (30 km width and 30 km length approxi-
mately) and. there are at least about 200 mechanised boats of 
less than 8 meters length. This is a very moderate estimate. 
Iri addition to the boats licensed to be harboured at Visakhapatnam 
other boats from the neighbouring fishing ports like Kakinada 
and Paradip also do fishing on these grounds during the peak 
season, becau~e of the infrastructural facilities available at 
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Visakhapatnam for exporting prawns. There are an additional 
number of about 40 big sized trawlers of more than 15 meters 
length. These big size trawlers do fishing mostly in the far 
.off fishing grounds towards north. So, the intensive exploitation 
off Visakhapatnam is mosly due to the small size boats, whose 
number varies from 200 to 500 depending on the availability 
of fish and fishing seasons. Since 1986 unprofitable fishing from 
the Visakhapatnam grounds is forcing the fishermen to go further 
north and stay for 2 or 3 days at the stretch. 
ARTISANAL CATFISH FISHERY AT LAWSON'S BAY, 
VISAKHAPATNAM 
Fishing is traditionally carried out by four types of fishing 
gear at Lawson's Bay, which is typical of the. fish-landing centres 
along the North Andhra coast. ,Of the four types of fishing gear, 
namely, the shore seines, boat seines, gillnets and nooks and 
lines, the only effective gear to catch catfish are the hooks 
and lines. In addition to the four types of gear, a fifth type 
of gear namely bottomset gillnets meant for catching prawns 
but also effective in catching A. tenuispinis was introduced in 1972. 
Inferences about the behaviour of the fish can be drawn from 
the gear:..wise distribution of the catfish species. 
Catch statistics during the period 1970-'86 are available 
for Lawson's Bay (Table 2). It shows that until bottomset gi!lnets 
were. introduced, catfishes were caught mainly .by hooks and 
lines (90-1 00%). A. thalassinus ( 49.05%) was the dominant species 
in the gear followed by A. dussumieri (41.2%) and A. tenuispinis 
( 9.8%) during the years 1970 and 1971. Subsequent to the intro-
duction of bottomset gillnets in 1972, the catfish catches by 
the gear constituted on average about 29% of the total catfish 
catches at the landing centre, during 1972-'78, while the contri-
bution of hooks and lines is reduced to 65% with boatseines 
(4.2%) and gillnets ( 1. 7%) trailing far behind. The dominant 
species in the catfish catches of bottomset gillnets was A. tenuis-
penis (61%) followed by A. thalassinus (30%) and other catfishes 
(9%). 
The manner of capture is an indication of the behaviour 
of the species caught. Traditionally, the fisherman take advantage 
of the weakness of the fish in designing the appropriate gear 
for capture. Carnivorous fish are vulnerable for capture by hooks 
and lines. It shows that A. thalassinus is more carnivorous and fre-
quents the intermediate levels of the water column, while A.tenuis-
penuis, is more demersal and hence vulnerable for capture by 
bottomset gillnets .. Further, A. tenuispinis is known to be a 
coastal, shoaling fish, especially in the younger stages (Menon 
and Mut:taiah, 1987). Hence the greater vulnerability of A. tenuispi-
nis for capture by trawls, leading to overexploitation of the 
juvenile stocks. 
OVEREXPLOIT A TION OF ARIUS TENUISPINIS 
Krishnamoorthy (1978) analysed catch trends of catfishes, 
Tachysurus ( = Arius) thalassinus and T. tenuispinis, b a sed on the 
catch and effort statistics of exploratory trawling over the 
period 1966 - '76, by the Government of India trawlers based 
at Visakhapatnam. He showed that catfishes contributed to 23-
30% of the totaL trawl catches up to 1966.-'70, and later during 
1971-'76, it dwindled down to 10-16% with the expection of 
1974, when it spurted to 24% over the period of six years. He 
also reported that, of the two species, A. tenuispinis was the major 
contributor during 1966-'76, with a decreasing trend in the catch 
rates (catch per one hour of trawling) coupled with an observed 
fall in the mean lengths. He warned that "if, in future, a decline 
is also noticed in the total catches, then urgent management 
policies may have to be thought of against possible dangers 
of depletion that appear presently to threaten the stocks of 
A. tenuispinis in the region currently being exploited". 
Dan ( 1981) went a st~p further and made estimations of 
mortality rates and yield per recruitment of A. tenuispinis, using 
mean size and age composition data available for a period 1964-
'76. He es.tima ted that the instantaneous total mortality rate 
was ranging from Q.B to 1.0, with 0.5 as instantaneous natural 
mortality coefficient. He also found, that the yield per recruit-
ment (VW/R) was highest for 0.3 of instantaneous fishing morta-
lity rate (F) and cautioned that any value of F above 0.3 is 
will lead to overfishing. According to him, the age com-
position data showed that the fish grow to sizes of 18, 30, and 
40 em respectively at the end of I, II and IV years. The fishery 
is supported mainly by immature groups with a modal length 
of 22.0 em (CMFRI, Ann. Rept., 1979). The maximum VW/R 
of 10.74 kg/hr was obtained in 1967, when F was 0.29, close 
to that of maximum possible VW/R. In the subsequent years 
( 1973 and 1975) with increase in F, which has reached a maximum 
of 0.96 in 1974, the catch rate fell down to low values of 3.5 7 
kg/hr. He also mentioned that the higher rate in fishing mortality 
was probably due to the introduction ·of bottomset · gillnets in 
1972 and that "any further attempt to step up the catch from 
the stock has to be exercised with caution". 
TABLE 2 : SPECIES COMPOSITION OF CATFISH CATCHES (IN TONNES) BY DIFFERENT GEARS OF ARTiS ANAL fiSHERY AT 
VISAKHAPATNAM 
Source: Appanna Sastry and Kasim (1987), CMFRI, MFIS, T & E Ser. No.6 and CMFRI, Ann. Repts. 1983 to 1986. 
Bottomset gillnet Hook and line Gillnet Boatselne 
Year 
A.th A.te Others ~6 in all C/U A.th A. te Others % in all C/U A.th A.te Others A.th A.te Others 
fishes (kgs) fishes (kgs) ..... ~ 
)> 
(") 
1970 - - - - - 12.50 0.50 10.70 3.2 0.34 - - - - - - -! 
~ 
1971 
-
-
- - - 26.10 7.20 21.70 10.1 0.89 - 2.1 3.5 - 1.5 - ~ 
1972 6.1 13.6 - 12.34 2.40 22.70 3.10 - 8.0 0.69 - - - - - O.J Q 
"V'i 
1973 7.8 25.7 5.8 20.86 4.40 19.50 8.90 11.2 1.02 - 1.8 ..... - - - - - ~ 
..... 
1974 2.2 3.2 - 10.80 1.40 18.90 1.70 - 6.5 0.59 - - - - - - ~ 
197.5 9.2 9.8 - 17.20 4.40 10.30 4.00 - 6.2 0.48 1.0 - - - 8.9 - ~ 
'"11 
1976 2.3 2.3 18.50 4.30 12.30 9.80 8.9 0.76 - 0.6 < - - - - - -
-(/') 
1977 4.3 11.2 15.60 3.40 40.70 5.90 17.3 1.45 - ).2 - ~ - - - - - 20 
)> 
1978 2.0 2.8 4.8 5.70 0.93 13.30 12.20 - J.O 0.81 - - - - 0..2 - -! ~ 1979 1.2 2.4 - 10.00 0.70 37.40 15.70 - 15.7 1.29 - - - - - - 8 
1980 
- - - - -
16.40 0.01 
-
9.7 0.61 
- - -
- - -
~ 
-! 
1981 2.5 32.0 
-
35.10 6.70 21.30 '0.75 
-
10.2 0.60 -
1982 2.8 1.2 
-
J.JO 0.50 48.30 2.00 - '15.~ 1.34 -
1983-84 2.8 
- - - -
23.70 
1984-85 0.7 0.1 
- - -
57.05 1.95 
- - - - - -
- - -
N 
~ 
-
1985-86 0.05 
- - -
0.04 75.68 12.12 
A..th ::: A.. thalasslnus; A.te ::: A. tenuisplnls; C/U ::: Catch per unit. 
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The bottomset gillnets are mainly meant for catching prawns 
although A. tenuispinis was also an important component of 
the chatch by the gear. Since c/u is an index of abundence 
(Table 2), the available figures show the erratic nature of catfish 
catches in the gear, which are contributed mainly by the shoaling 
A. tenuispinis. The high catches of 25.7 tonnes of A. tenuispinis in 
1973 was matched by relatively low c/u (3.8 kg), which shows 
that the number of units put into operation (about 8930) were 
far too many. In the subsequent years up to 1976, the catch 
rates were high, but the catch was low, indicating the decreas-
ing trend of the number of units put into operation. From 1977-
82, the number of units put into operation ranged from 4560 
to 10323. After the bumper catch of A. tenuispinis (32.0 tonnes) 
in 1981 ), there was a sudden drop ( 1.2 tonnes) in 1982 and ever 
since, there was scant representation of A. tenuispinis in the b o-
ttomset gillnet catches. In 1985-'86, the lowest catch rate of 
0.04 kg was recorded. This by itself is an indication of the rapid 
disappearance of A. tenuispinis, in the bottomset gill net catches 
from 1984 onwards. 
In Table 2, the occasional appearance of other catfishes 
in the catches of bottomset gillnets is possibly due to the only 
other catfish available in the area known as Arius dussumieri,which 
is recognised as a natural hybrid (Lakshmi, 1986) and hybrids 
can appear sometimes in swarms boosting up a fishery. These 
other catfishes appear occasionally in some years in the catches 
of gillnets and boatseines (Table 2).1 as a fishery. 
In the trawl catches of small mechanised boats (CMFRI, 
Ann. Repts. 1983-'84, 1984-'85 and 1985-'86) (Table 1), the annual 
catch s of A. tenuispinis is reported to have ranged from 
4.3 to 7.32 tonnes. These are mostly of A. dussumieri (authors' per-
sonal observations), which resemble A. tenuispinis very closely in 
the younger stages. But A. dussumieri being a hybrid shows 
superiority and a capacity to swim up to surface waters as 
it is caught mostly by hooks and lines on the east coast and 
drift nets on the west coast (Lakshmi and Srinivasa Rao, 1987). 
Market studies during the years 1983-' 87 have also revealed 
the availability of A. thalassinus (30-40 em) followed by A.dussumi-
eri (40-50 em) only. Once in a way, stray specimens of A. tenuis-
pinis, were observed in the market samples up to 1985, which 
ise probably caught north of Visakhapatnam. The catch of 
mechanised trawlers operating in the vicinity of Visakhapa tnam 
are completely devoid of A. tenuispinis. The presence of- hybrids 
(A. dussumieri) is proof of the presence of the parental species 
A. tenuispinis, as a fishery of some magnitude somewhere. Its 
total disappearance off Visakhapatnam is astounding. 
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DISCUSSION 
There· is no denying the fact that Arius tenuispinis is an en-
dangered species on the verge of disappearing from the Visakha-
patnam coast. It has been made clear that overfishing is one 
of the causes. The nonselective trawl nets and bottomset gillnets 
have exploited the juvenile stocks of A. tenuispinis which appear in 
large shoals within a distance of 15 miles from the shore (nearly 
two and a half decades by the former and one and a half decades 
by the latter) for a long time. Overexploitation of the juveniles 
is itself sufficient to wipe out a species from the fishing grounds 
when they are actually concentrated in a narrow zone. 
In the early years of trawl fishing off Visakhapatnam, there 
was no haul without at least half a ton of the catfish in the 
catch of M. T. Ashok and M. T. Pra tap ( 25.4 m long). There 
was a gradual decline of catfish from 23 to 10%in the total trawl 
catch during 1966-' 70 to 10-16% during 1971-' 76. Within a span 
of a decade there was such a dr@stic decline in the total ca tch,m 
CPUE and size of the fish, that overfishing is clearly indicated. 
Even then, there was no thoufjht of possible danger toA. tenuispinis. 
Now, it has become a matter of biological interest post-mortem 
rather than an economic grievance. 
]t is indeed remarkable that A. tenuispinis alone is endangered 
while A. thalassinus, which is coextensive in distribution, subjected 
to the same rate of exploitation by the trawlers has not disappear-
ed as completely as A. tenuispinis. It has been already shown 
that A. tenuispinis .is demersal and shoaling, while A. thalassinus is 
nonshoa.Iing and carnivorous. This difference which is of a bio-
logical nature must have played a very important role in the 
greater damage inflicted only on one of the two species, though 
both are subjected to the same rate of exploitation. 
The major difference between the two species of catfishes 
is that A. tenuispinis is a predominantly polychaete feeder, 
while A. thalassinus is carnivorous feeding on fish and other 
nectonic organisms besides benthic organisms. The former is 
a coastal inhabitant confined to the Indian waters, while the 
latter is an offshore fish (Menon and Bande, 1987; Menon and 
Muthiah, 1987) having a very wide distribution extending up 
to Australia and Phillippines. 
Since A. tenuispinis is a coastal inhabitant available along 
the entire Indian coast, localised overfishing in a few pockets 
should not matter much because of the possible replacement 
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of the depleted stocks with stocks from adjoining areas. It holds 
true as long as the ecology of the fishing ground is not upset • 
. Since no fresh replacement of A. tenuispinis stocks has taken 
place off Visakhapatnam, there is enough reason to suspect 
that all is not well with the fishing grounds to support fresh 
stocks. 
It is well know;1 that fish gather where food is plenty. This 
is particularly true in the case of demersal shoaling fish like 
A. tenuispinis Sastry ( 1982) made a detailed study of the food 
and feeding habits of A. tenuispinis. He found that polychaetes 
gave an index of preponderance of 69 forming the bulk of its 
food in the vicinity of Visakhapatnam followed by praWns (3.4). 
The annual Reports of CMFRI, for the years 1979-'80 and 1981-
'82, also corroborate the observation that the maJor· f..o.od com-
ponent of A. tenuispinis was polychaetes •. The catfish shows a 
particular preference for polychaetes unlike other demersal 
fish which according to Srini vasa Rao ( 1964) prefer Squill a and pr-
awns. Sudarsan ( 1983) found a close correspondence between 
the high percentage of polychaetes in the stomach contents 
of the strictly bottom feeders and the high percentage of poly-
chaetes in the grab samples collected simultaneously with the 
fish haul. Seshappa and Bhimachar ( 1955) found a very positive 
correlation between the settlement of polychaete Prionospio pinnata 
in the mud banks and the fishery of malabar sole Cynoglossus semi-
fasciatus (= c.macrostomus). 
A correct picture of the relationship between the fishes 
and. their food organisms is, therefore, essential for a proper 
understanding of not only the fishery but also the causes for 
depletion of a fishery. If A. tennuispinis was attracted by the poly-
chaete abundance on the fishing grounds off Visakhapatnam 
earlier, the lack of that food might have acted as a deterrent 
for aggregations of A. tenuispinis on these grounds. What could 
be the reason for such a drastic change in the biological charac-
teristics of the fishing grounds? One of the man-made causes 
is incessant trawling. Hundreds of trawlers roving over a narrow 
area of 900 km 2 (30 x 30 km),with heavy otter boards day after 
day, have exerted such a pressure on the sea floor as to consoli-
date the clayey substratum into hard rock. The undisturbed 
sea floor used to be muddy and slushy earlier with some amount 
of mud sticking on to the trawl net and otter boards at the 
end of each haul. Now, the otter boards are found to be clean 
without mud at the end of a fishing haul. It shows that the 
substratum is not loose any more and thus became unsuitable 
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for fresh polychaete settlements to take place .. No fresh sedimen-
tation is possible over a short period because of the low turbulence 
over silty ·clay substratum (Subba Rao, 1964) .. 
To a smaller or larger degree, similar damage to the demersal 
fish species feeding on polychaetes is possible elsewhere along 
the Indian coast, where the otter boards worked as road rollers 
on a clayey substratum. Habitat perspective is very important 
in multispecies fishery management (Marten and Polovina, 1981). 
Unwanted surprises can be avoided by regular monitoring of 
the ecosystem. 
Habitat destruction is inevitable m trawling operations. 
Wherever there are trawling operations, not only overfishing 
but also the man-made ecological imbalance· is the cause for 
depletion of some demersal fish stocks. ~air trawling which 
is less destructive to the substratum of the fishing grounds 
may be adopted, wherever the habitat destruction due To trawling 
operations is likely to be very severe. The case of A. tenuispinis off 
Visakhapatnam is an extreme case of total disappearance of 
the species from the fishing grounds. There may be other cases 
which are less severe and hence may pass unnoticed. 
SUMMARY AND CONCLUSIONS 
The fishing grounds off Visakhapatnam, mostly covered 
with. silty clay sediments were best suited for polychaete settle-
ments in abundan_ce. In recent years the silty clay sediments 
were impoverished of polychaetes, while the sand mixed sediments 
still sh.ow their richness of polychaetes. Analysis of the· food 
items of Arius tenuispinis, showed that polychaetes formed the 
most favourite food of the fish. The rich polychaete beds off 
Visakhapatnam supported till the end of 1970's dense shoaling 
stocks of A. tenuispinis. 
A. tenuispinis used to be predominant in the trawl catches 
prior to 1977, but, started declining thereafter until it virtualJy 
disappeared from the catch within the next decade. Judged 
from the decreasing trend in catch rates and decrease in average 
size of the fish, overfishing was postulated as the cause for 
the depletion of A. tenuispinis stocks. Estimations of mortaJity 
rates confirmed that fishing mortality reached a maximum of 
0.96 in 1974, while the optimum was about 0.3 in the year 1967. 
with the maximum YW/R of 10.74 kg/hr. 
Since circumscribed overfishing alone, of a widely distributed 
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ies could not have caused permanent damage to a fishery, 
the other likely cause appears to be damage to the fishing 
grounds b.y repeated trawling over a narrow fishing zone. Depletion 
of stocks seems to have been further aggravated by the man-
made ecolO<Jical imbalance under pressure of the heavy otter 
boards of trawlnets, which appear to have consolidated the soft 
silty clay sediments into a hard substratum, unsuitable for poly-
chaete settlements. 
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